Determinants of maximal exercise VO2 during single leg knee-extensor exercise in humans.
Previously, a reduction in fractional inspired O2 (FIO2) during dynamic exercise of the human quadriceps muscles of one leg resulted in increased muscle blood flow (Q) and a fall in femoral venous O2 tension (PO2) but no change in peak O2 uptake (VO2). These data can be interpreted as reflecting an increase in muscle O2 diffusive capacity (DO2) in hypoxia or, alternatively, that maximum O2 uptake (VO2max) was not reached for these muscles when air was breathed, in which case the theory of diffusion limitation to VO2max is not applicable to these data. Therefore, the primary goal of this study was to test the hypothesis that VO2max would be reduced in hypoxia as a result of the decreased O2 supply and a constant diffusional conductance from blood to exercising muscle. To resolve this, five trained men were studied performing single leg incremental knee-extensor exercise to VO2max while breathing air (N) and again while breathing 12% O2 (H). The maximum work rate (WRmax) was 30-50 W greater and produced even greater associated maximum leg Q (N = 9.1 +/- 0.61 and H = 8.2 +/- 0.65 l/min, P < 0.05) and leg O2 than in previous studies. Hypoxia reduced quadriceps muscle VO2max (N = 1.4 +/- 0.1 and H = 1.1 +/- 0.1 l/min, P < 0.05). In the two conditions the relationships between 1) measured femoral venous PO2 (N = 18 +/- 0.5 and H = 13 +/- 0.5 Torr) and VO2max and 2) calculated mean capillary PO2 (N = 37 +/- 0.4 and H = 28 +/- 0.8 Torr) and VO2max were each one of proportionality.(ABSTRACT TRUNCATED AT 250 WORDS)